Phytochemical investigation on Globba pendula resulted in the isolation of a new naturally occurring 16-oxo-(8)17-12labdadien-15,11-olide 1 and benzofuran-2-carboxaldehyde 2. Other known compounds including isoandrographolide, indirubin, vanillin, vanillic acid, 2(3H)-benzoxazolone, as well as β-sitosteryl-β-D-glucopyranoside, β-sitosterol, and 7α-hydroxysitosterol were also isolated. The structures were established based on spectroscopic data and comparison with the literature. Furthermore, the compound isoandrographolide has demonstrated strong cytotoxic properties towards a panel of cancer cell lines (MCF-7, PC-3, and H-460) with the IC 50 values of 7.9, 8.7, and 9.0 μM, respectively.
The genus Globba (Zingiberaceae) comprises about 100 species distributed from eastern Himalaya to South China and from Indo-China to Malaysia, as well as throughout India [1] . In continuation of our study on the lesser known species from the Zingiberaceae family [2] [3] [4] [5] [6] , we have examined Globba pendula, a small shrub commonly found growing at forest edges in Malaysia [7] . The hot water extract of the entire plant is used for stomach complaints and as a post partum treatment [7] . No previous phytochemical investigation of the plant has been reported so far. This work was initiated based on cytotoxic activity exhibited by the methanolic extracts of the rhizomes and leaves toward human breast cancer cells (MCF-7), with the IC 50 ranging from 19 to 35 µg/mL. The present paper describes the structural elucidation of a new labdane diterpene and a benzofuran (Figure 1 ), which were isolated together with several other known compounds from the rhizomes and leaves of this species.
Ten compounds were isolated from G. pendula after repeated column chromatography of the crude extracts. The new labdane diterpene, 16-oxo-(8)17-12-labdadien-15,11-olide 1, along with the known isoandrographolide were isolated from the dichloromethane extract of the rhizomes, which also yielded the phenolic compounds, vanillin and vanillic acid, as well as the ubiquitous phytosterols, β-sitosteryl-β-D-glucopyranoside and β-sitosterol. In addition to these, a new, naturally occurring benzofuran-2-carboxaldehyde 2 was isolated from the leaves, together with the known compounds, indirubin, 2(3H)-benzoxazolone and 7α-hydroxysitosterol. Maulidiani et al. In its 13 C NMR spectrum ( Table 1 ) twenty resonances were observed which were classified further by an HSQC experiment into three methyl, seven methylene (including one sp 2 methylene), five methine (including one oxygenated, one aldehydic and one sp 2 methine), and five quaternary carbon (included two sp 2 carbons and one ester carbonyl carbon) signals. All these signals are consistent with a bicyclic-labdane diterpenoid with a β,γ-unsaturatedδ-lactone moiety attached to C-9 of the decalin structure. The β,γ-unsaturated-δ-lactone moiety was Table 2 , pointed to the structure of benzofuran-2-carboxaldehyde for 2.
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On the basis of the spectroscopic data and their comparison with the literature, seven other compounds are assigned as isoandrographolide [9, 10] , vanillin [11] , vanillic acid [12] , 2(3H)benzoxazolone [13] , β-sitosteryl-β-D-glucopyranoside [14] , β-sitosterol [15] , and 7α-hydroxysitosterol [16] . Andrographolide, benzoxazolone and indigoid pigment compounds have never been reported from plants of the ginger family, although they were present in other plant families. Andrographolides are the characteristic diterpenes of Andrographis paniculata, an Acanthaceae [17] , while the benzoxazinones are the allelopathic chemical constituents of rye plants (Graminae) [18] [19] [20] . The indigoid pigment, indirubin has been reported previously in Isatis tinctoria, a Brassicaceae [21] [22] [23] . Their presence in this species represents the first isolation of such compounds from the ginger family. Benzofuran-2-carboxaldehyde, a common starting reagent used in organic synthesis [24, 25] , has been isolated for the first time as a natural product.
Cytotoxic activity of the crude extracts and isolated compound(s) were evaluated using MTT assay [26] . The results are presented in Table 3 . Dichloromethane and ethyl acetate extracts from the leaves and rhizomes represent the strongest activity. Due to the limited amounts of the pure isolated compounds, only isoandrographolide was evaluated for its activity against three cell-lines (Table 3) . Isoandrographolide showed strong cytotoxic activity with IC 50 values of 7.9, 8.7 and 9.0 μM against MCF-7 (breast cancer), PC-3 (prostate cancer) and H460 (lung cancer). Previously, isoandrographolide, was reported to be cytotoxic towards oral epidermoid carcinoma (KB) cells with an ED 50 value of 5.1 mg/mL [27] . It was also reported that the compound exhibited potent cell differentiation-inducing activity towards myeloid leukemia (Ml) cells [17] . 
Extraction and isolation:
Air dried leaves (1.1 kg) and rhizomes (854 g) of Globba pendula were cut into smaller pieces and ground into powder. Each of the ground samples were sequentially extracted three times with n-hexane, dichloromethane, and methanol. The MeOH extract was further triturated with EtOAc. The extracts were dried under reduced pressure to give n-hexane, DCM, EtOAc, and MeOH extracts. From the rhizome part 5.5 g of n-hexane (RH), 7 g of DCM (RD), 0.7 g of EtOAc (RE) and 21.2 g of MeOH (RM) extracts were obtained. By following the same extraction procedures, the leaf part gave 15.4 g of n-hexane (LH), 20.5 g of DCM (LD), 3.5 g of EtOAc (LE) and 25.1 g of MeOH (LM). About 7 g of RD was subjected to vacuum liquid chromatography (VLC) and successively eluted with n-hexane followed by n-hexane/DCM (1:1), DCM, DCM/EtOAc (1:1), EtOAc, EtOAc/MeOH (4:1; 1:1) and finally with MeOH. Based on their TLC profiles, fractions with similar profile were combined to give 16 combined fractions, RD1-RD16. Fraction RD1 yielded 20 mg of β-sitosterol. Fraction RD2 (0.5 g) was further subjected to silica gel (Merck 9385) CC and eluted with solvent system I to yield 2 mg of compound 1, 5 mg of vanillin, and a further 65 mg of β-sitosterol. Fraction RD15 (84 mg) was also subjected to silica gel (Merck 9385) CC eluting with CHCl 3 , CHCl 3 /EtOAc (9.5:0.5; 9:1; 7:3; and 5:5), EtOAc, EtOAc/MeOH (8:2; then 5:5) and finally with MeOH to yield 10 mg of β-sitosteryl-β-Dglucopyranoside. Approximately 0.7 g of RE was subjected to silica gel (Merck 9385) CC and eluted with solvent system II to yield 1.7 mg of vanillic acid. The dichloromethane extract of the leaves (LD, 20 g) was subjected to VLC eluted successively with solvent system I, resulting in 20 fractions (LD1-LD20) which appeared to largely contain chlorophyllic pigments. Fraction LD1 yielded more of β-sitosterol (>20 mg) and fraction LD17 yielded more of β-sitosteryl-β-D-glucopyranoside (11.5 mg). Fraction LD8 (58 mg) was subjected to column chromatography using solvent system I to give the purple compound, indirubin (1 mg). The extract LH (15 g) was subjected to VLC eluted with solvent system I to yield 12 fractions (LH1-LH12). Further purification of fraction LH4 yielded β-sitosterol (21 mg), while column chromatography of fraction LH11 using solvent system I as eluant gave 6.5 mg of 7α-hydroxysitosterol.
Further collection of G. pendula was conducted from the same location in February 2006, in order to substantiate the amount of the isolates. The air dried rhizomes (1.7 kg) was extracted sequentially with n-hexane, DCM, EtOAC, and MeOH to obtain 13.7 g (NRH), 12.7 g (NRD), 5.0 g (NRE) and 41.3 g (NRM) of the respective crude extracts. The air dried leaves (1.8 kg) was extracted in the similar manner to obtain 17.6 g (NLH), 26.7 g (NLD), 6.1 g (NLE), and 47.9 g (NLM) of the respective crude extracts. The dichloromethane extract (NRD, 12 g) was subjected to silica gel (Merck 7734) CC and eluted with solvent system I to afford 13 combined fractions (NRD1-NRD13) based their TLC profiles. Further silica gel (Merck 9385) CC of NRD1 using solvent system I resulted in the isolation vanillin (5 mg), while silica gel (Merck 9385) CC of fraction NRD7 gave 20 mg of β-sitosteryl-β-D-glucopyranoside. Column chromatography of fraction NRD11 (0.4 g) with solvent system II gave 13.8 mg of isoandrographolide while from NRD12, gave β-sitosterol (100 mg). The dichloromethane extract (NLD, 26.7 g) was subjected to VLC, eluting successively with n-hexane, DCM, EtOAc and finally with MeOH to give 14 combined fractions (NLD1-NLD13). Fraction NLD13 yielded more of β-sitosteryl-β-D-glucopyranoside (23 mg) after subjecting it to silica gel (Merck 9385) CC with solvents system II. Subjecting fraction NLD8 (0.5 g) to a Sephadex (LH-20) column with solvent system III as eluant gave 8.1 mg of 2(3H)-benzoxazolone. Compound 2 was obtained from fraction NLD10 (0.7 g) after subjecting it to Sephadex column with solvent system III as an eluant.
Compound 1
White amorphous solid. 
In vitro test for cytotoxic activity (MTT assay):
The assay was conducted under sterile condition (biohazard class type II) with aseptic techniques. The assay was conducted according to the previously described protocol [26] .
